Introduction
The most frequent causes of aseptic meningitis are systemic inflammatory disorders (SIDs), drugs and cancer. 1, 2 In SIDs, central nervous system (CNS) involvement, including aseptic meningitis, can herald the disease and stands as a major cause of morbidity and mortality. However, most studies consider only specific CNS manifestations in the context of separate entities, such as systemic lupus erythematosus (SLE), Sjögren's syndrome, Behçet's disease or sarcoidosis. [3] [4] [5] [6] [7] [8] [9] [10] To the best of our knowledge, no global 
Systemic infl ammatory disorders in patients admitted for aseptic meningitis
Systemic inflammatory disorders and aseptic meningitis protein levels in the CSF were defined as >0.4 g/L, and low glucose levels as a reduction of >50% compared with the serum glucose level. All brain and spine magnetic resonance images (MRIs) were reviewed. Abnormal findings were classified as: T2-weighted high signal lesions, pseudotumoural lesions, arachnoiditis, dilatation of ventricles and myelitis. Data on severity (ie transfer in the intensive care unit), treatment and follow-up were retrieved from medical records.
Search for systemic infl ammatory disorders
Past medical history, background and extraneurological signs were analysed using a systematic panel (Box 1 ). A complete physical examination was performed in all cases. Standard blood tests included serum C-reactive protein (CRP) in all patients. More specific work-ups, such as serum auto-antibodies or fundoscopy, were performed as required based on the first set of results. A diagnosis was then confirmed or ruled out according to current international criteria.
Ethical statement
Our study was a retrospective human non-interventional study. According to the Public Health French Law (art L 1121-1-1, art L 1121-1-2), approval from the institutional review board and written consent are not required for human non-interventional studies. However, for ethical reasons, patients were informed that the data that were collected in their medical records might be used for research studies in accordance with privacy rules. The study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki. 
Statistical analysis

Results
Demographic characteristics
From January 2010 to December 2014, 88 patients hospitalised in a department of internal medicine (Bichat Hospital, Paris, France) were eligible for the study according to the International Classification of Disease codes (ICD-10) for aseptic meningitis. Forty-five patients were excluded because of their final diagnosis, infection (n=5) or neoplastic meningitis (n=6), or when meningitis itself could not be confirmed after individual chart review (n=34). Eventually, 43 patients were included (Fig 1 ) . Treatment at admission was cautiously analysed. No patient was treated with drugs known to induce aseptic meningitis, such as non-steroidal anti-inflammatory drugs, antibiotics or intravenous immunoglobulins. Twenty-six (60%) patients were women. The mean age was 46 (19-82) years. Fifteen (34.9%) patients had fever at diagnosis. Neurological signs suggesting meningoencephalitis were observed in most cases (n=27, 62.7%). Brain MRI was performed in 41 patients and was considered normal in only 11 (26.8%) cases. Thirteen (30.2%) patients were transferred to the intensive care unit. Chronic or recurrent meningitis occurred in 15 cases (34.9%). Further details are provided in Tables 1 and 2 .
Systemic infl ammatory disorders as a cause of acute aseptic meningitis
Twenty-three (53.5%) patients hospitalised for aseptic meningitis had an SID. Meningitis revealed the disease in 16 patients (69.5%), including sarcoidosis (n=5), Behçet's syndrome (n=3), Susac's syndrome (n=3), SLE (n=2), CNS primary angiitis (n=2) and anti-N -methyl-D-aspartate (NMDA) receptor encephalitis (n=1). Seven patients had a systemic disorder that was already known at the time of meningitis diagnosis, including sarcoidosis Excluded paƟents > Inability to confirm meningiƟs, n=34 > NeoplasƟc meningiƟs, n=6 > InfecƟous meningiƟs, n=5
PaƟents included, n=43
Systemic inflammatory disorders (SIDs), n=23
Revealed SID, n=16
Already known SID, n=7
Idiopathic, n=20 Focal neurological deficits included facial paralysis (n=7), hemiparesis/hemiplegia (n=5), cerebellar ataxia (n=5), diplopia (n=2), abnormal or impaired sensation (n=4) and language disorder (n=2). was defined as meningitis lasting 4 weeks or longer. ICU = intensive care unit; IV = intravenous; MRN = magnetic resonance neurography; SID = systemic inflammatory disorders (n=3), undifferentiated connective tissue disease (n=2), Sjögren's syndrome (n=1) and unclassified autoinflammatory syndrome (n=1), which was then considered a flare-up of the underlying disease. Overall, sarcoidosis and Behçet's disease accounted for almost half of the SIDs, either revealed or complicated by aseptic meningitis. Approximately 50% of the patients with aseptic meningitis received empirical antibiotics and/or antiviral treatment at diagnosis. All but one patient with SID received steroids as a specific therapy. Of note, steroids were also given to seven patients with idiopathic meningitis, including four with chronic and/or recurrent meningitis ( Table 2 ) .
Rates of intensive care unit admission, death or relapse did not differ between patients with or without SID during a median follow-up of 32.5 (1-73) months. In patients with idiopathic meningitis, no SID was diagnosed during a median follow-up of 19 (1-60) months following the diagnosis of aseptic meningitis. Only one patient died, from asbestosisrelated respiratory failure 34 months after the diagnosis of meningitis.
Key value of neurological and extraneurological signs for the diagnosis of systemic inflammatory disorders
Compared with patients with idiopathic meningitis, patients with SIDs displayed a higher frequency of neurological signs, including focal neurological deficits (p=0.001), delirium (p=0.054) or seizure (p=0.054) at diagnosis. Of note, delirium and seizure were never observed in patients with idiopathic meningitis. Moreover, the frequency of extraneurological signs, including uveitis, arthralgia, aphthous ulcers and skin lesions, was significantly higher in patients with SIDs (p=0.007). High protein (p=0.173) and low glucose (p=0.176) levels in CSF tended to be more frequently associated with SIDs (Table 1 ) . Abnormal cerebral MRI findings (p=0.024) were also observed more frequently in patients with SIDs (Table 2 ) .
In the multivariate analysis, the presence of neurological and extraneurological signs were both associated with a higher probability (odds ratio [ Overall, according to the logistic regression model, the probability of an SID in patients admitted with acute meningitis with neurological and extraneurological signs was 93.7%. This fell to 14.9% in patients with acute meningitis with neither neurological nor extraneurological signs (Fig 2 ) .
Discussion
This retrospective monocentric study was conducted to identify simple clinical clues for the diagnosis of SIDs in patients admitted for acute aseptic meningitis. From our data, a clinical triage of patients admitted for acute aseptic meningitis based on neurological and extraneurological signs helped to identify patients in whom an SID, mostly sarcoidosis or Behçet's syndrome, was probable or unlikely.
In our study, approximately 50% of patients with aseptic meningitis had an SID that was revealed by the meningitis in most cases. This frequency of SID is higher than previously reported.
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Of note, a diagnosis of aseptic meningitis is made once infection has been ruled out, and so-called 'aseptic meningitis' might in fact be caused by enteroviruses or HSV-2 in more than two-thirds of Marine Boudot de la Motte, Rachid Abbas, Fanny Jouan et al cases. 11, 13 Hence, the high frequency of SID observed in our study is best explained by the fact that such patients with infectious meningitis were indeed excluded, increasing the proportion with SIDs.
A key finding of our study was the high level of suspicion for SID conferred by extraneurological signs. Of note, extraneurological signs were systematically assessed in all patients admitted with acute aseptic meningitis, thus limiting bias related to the extraction of data retrospectively from medical records.
In SIDs such as sarcoidosis or Behçet's disease with CNS involvement, brain MRI is rarely normal. 6 Consistent with the high frequency of neurological signs at diagnosis, abnormal MRI findings were frequently observed in patients with SIDs. Interestingly, some imaging patterns, such as pseudotumoural lesions and myelitis, were never observed in patients with idiopathic aseptic meningitis. Similarly, other groups have reported that small cortical or subcortical lesions hyperintense in T2 weighting are consistent with small vessel vasculitis and that gadolinium enhancement in T1 weighting in subarachnoid spaces suggests systemic disease rather than idiopathic meningitis. 14, 15 Despite a tendency for a higher protein level in CSF to be associated with SID, we did not find any significant differences in the CSF analysis between idiopathic and SIDrelated meningitis. Some patients with idiopathic meningitis and no clear-cut SID appear to have 'borderline' characteristics, including the presence of extraneurological signs with abnormal MRI findings, with some patients requiring steroid therapy. Such findings have already been reported and these patients with steroid-sensitive meningitis might have 'undefined SID'. 16, 17 In our study, no SIDs were diagnosed in patients with idiopathic meningitis over a median follow-up of 19 months. Our study has limitations that prevent the generalisability of these results. Although we enrolled all consecutive symptomatic patients with acute aseptic meningitis during a 4-year period, it is a single-centre retrospective study with a relatively small cohort. Data were extracted from medical records by investigators who were not blinded to the final diagnosis. Despite these limitations, our retrospective study points to simple clinical tools that can be used to detect a systemic cause for acute aseptic meningitis.
In conclusion, a structured clinical work-up focusing on both neurological and extraneurological features is effective to both stratify patients with acute aseptic meningitis and identify those with SIDs. ■   Fig 2. Probability of having a systemic infl ammatory disorder (SID) according to neurological and extraneurological signs in patients admitted for acute meningitis. Neurological signs: focal neurological defi cits, delirium or seizure at diagnosis. Extraneurological signs: uveitis, arthralgia, aphthous ulcers and skin lesions (ie folliculitis, malar rash, photosensitivity and erythema nodosum). 
